Rat fetal islets as a useful model for the study of insulin release failure.
To study the mechanism of imparied insulin secretion from rat fetal islets, the insulin responsiveness of islets from fetuses (day 21.5 of gestation) to a variety of secretagogues was compared with that of adult rat islets. Forskolin (30 microM)-induced insulin release from fetal and adult islets was 2.7-and 2.5-fold higher, respectively, than that from islets treated with 5.6 mM glucose alone. The effects of 12-O-tetradecanoyl phorbol-13-acetate (TPA) (200 nM) were also similar in fetal and adult islets. Thus, the responsiveness to forskolin and TPA showed no significant difference in adult and fetal islets. A synergistic effect of combinations of various insulin secretagogues was observed in adult islets; however, a weak synergistic effect was present with gliclazide plus TPA only in fetal islets. After islets were cultured in RPMI 1640 (containing 11.1 mM glucose), gliclazide-, forskolin-, and TPA-induced insulin release reached the levels obtained in adult islets. However, the synergistic effect of gliclazide and TPA disappeared after culture of the islets. These results suggest that the poor insulin secretion from fetal islets is not due to a defect in the activating system of either cAMP or C-kinase, but to the immaturity of the interaction of those messenger systems.